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Now, just try Linux!
Let’s do basic things 
via console/terminal

Go on and study Linux!

Create also scripts to help root’s life!
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Now, just try Linux!

Go on and study more Linux!

Create also more scripts to help root’s 
life!
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and shown on the page

Test run on Windows PC
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Now you can try to do different 
things with CGI!

Try e.g. print out server 
variables and so on…

OR if you like, install perl ..

Good luck!
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Try it!

Add also POST method with!

Note: Examples are to be used only
In local servers – mainly for training!
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Try it!

Note:
Cgi-programs are not used nowadays!

But it is good to know Linux and its settings..

AND concerning REST .htaccess can still be
used  a bit …
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Operating systems: processes

About processes and deadlock



Here we have deadlock!



Here we have deadlock!

Who could help?

May be a policeman…

May be emergency vehicle has to allowed go…

OR, may be one of drivers is so friendly that lets 
someone go before him…

Is OS is co-operative, that could be possible..

OR maybe starving process needs a better priority 
(we can make it temporarily higher)…

…



Process Owns this resource Needs this resource

Red car C B

Blue car A D

Beige car D C

Green car B A



Source:

https://www.mdh.se/international

http://www.mdh.se/international
http://www.mdh.se/international


How to avoid this?

The ostrich algorithm

The easiest way to deal with the problem:

Stick your head in the sand and pretend that there is no problem



Many resources of each type

Checking deadlock (example)

Here are vectors and matrixes that we can now use





Vectors  E

Existing resources  A

Available resources  C

Resources claimed by process  D

Resources requested by process



Checking deadlock  Main 

checking principle



Example from

https://www.mdh.se/international

E = {4 2 3 1}
A = {2 1 0 0 }  C 

=

P1 0 0 1 0

P2 2 0 0 1

P3 0 1 2 0

R =

P1 2 0 0 1

P2 1 0 1 0

P3 2 1 0 0

E Existing resources

A Available resources

C Resources claimed by process

D Resources requested by process

http://www.mdh.se/international


P3

R <= A

2,1,0,0 <= 2,1,0,0

⇨ finish and free resources

A is then A + C = 2,1,0,0 + 0,1,2,0 = 2,2,2,0

P2

R <= A

1,0,1,0 <= 2,2,2,0

⇨ finish and free resources

A is then A + C = 2,2,2,0 + 2,0,0,1 = 4,2,2,1

P1

R <= A

2,0,0,1 <= 4,2,2,1

⇨ finish and free resources

A is then A + C = 4,2,2,1 + 0,0,1,0 = 4,2,3,1

SO, no deadlock...



Example from
https://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/

Allocated Requested Available
Process A B C A B C A B C
P0 0 1 0 0 0 0 0 0 0
P1 2 0 0 2 0 2
P2 3 0 3 0 0 0
P3 2 1 1 1 0 0
P4 0 0 2 0 0 2

https://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/


C# prototype
static void Main(string[] args)

{

// source

// https://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/

// m, n

// m = 3, n = 5

int[] work = { 0, 0, 0 }; // Available, A, B, C  

bool[] finish = { false, false, false, false, false};

int i = 0; // process P0

int[] allocation = { 0, 1, 0 };

int[] request = { 0, 0, 0 };

if (request[0] <= work[0] && request[1] <= work[1] &&  

request[2] <= work[2])

finish[0] = true;  if 

(finish[0] == true)

{
work[0] = request[0] + work[0];  
work[1] = request[1] + work[1];  
work[2] = request[2] + work[2];

}

i = 2; // process P2

// work = {0,1,0};

// allocation = { 3, 0, 3 };

// request = { 0, 0, 0 };

if (request[0] <= work[0] && request[1] <= work[1] &&  

request[2] <= work[2])

finish[2] = true;  if 

(finish[2] == true)

{

work[0] = request[0] + work[0];  

work[1] = request[1] + work[1];  

work[2] = request[2] + work[2];

http://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/


}

// work = {3, 1, 3};  i 

= 1; // process P1

// allocation = { 2, 0 ,0 };

// request = { 2, 0, 2 };

if (request[0] <= work[0] && request[1] <= work[1]  

&& request[2] <= work[2])

finish[1] = true;

if (finish[1] == true)

{

work[0] = request[0] + work[0];  
work[1] = request[1] + work[1];  
work[2] = request[2] + work[2];

}

// work = {5, 1, 3};

i = 3; // process P3

// allocation = { 2, 1 ,1 };

// request = { 1, 0, 0 };

if (request[0] <= work[0] && request[1] <= work[1]  

&& request[2] <= work[2])

finish[3] = true;  

if (finish[3] == true)

{

work[0] = request[0] + work[0];  
work[1] = request[1] + work[1];  
work[2] = request[2] + work[2];

}

// work = {7, 2, 4};

i = 4; // process P4

// allocation = { 0,0,2 };

// request = { 0,0,2};

if (request[0] <= work[0] && request[1] <= work[1]  

&& request[2] <= work[2])

finish[4] = true;



if (finish[4] == true)

{

work[0] = request[0] + work[0];  
work[1] = request[1] + work[1];  
work[2] = request[2] + work[2];

}

// work = {7, 2, 6};

// processes are finished => no deadlock

}

The prototype is to be developed...



Here is a better version that check first if there are
any processes that can be finished…

Part 1 



Part 2 



Part 3 



Part 4



Test run

So, we got the same results than i manual simulation 
and prototype…

Still, we need a more universal version…

Thank you!!
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RTOS (RealTime Operating System)  
Example microC os

Summary
References

MicroC/OS-II: The Real Time Kernel  by Jean J. 
Labrosse



Critical sessions
Critical sessions (no interrupts allowed)  

#define OS_ENTER_CRITICAL() asm CLI  

#define OS_EXIT_CRITICAL() asm STI

Example of task

void far Task(void *data)

{

UBYTE x;

UBYTE y;
UBYTE err;  while 

(1) {

OSTimeDly(1); /* Delay 1 clock tick */  OSSemPend(RandomSem, 0, &err);  /* 

Acquire semaphore to perform random numbers */

x = random(79); /* Find X position where task number will appear */
y = random(21); /* Find Y position where task number will appear */  

OSSemPost(RandomSem); /* Release semaphore */

DispChar(x, y, *(char *)data); /* Display the task number on the screen */

}

}



Task states



Example of task control 
block

Note these fields:

TCB is created when a new task is created. TCB is added to queue.



How to decide which task is to be executed by the processor?

OSSched() makes the decision.

It is executed in a critical session.



It is very important code. SO let's take a look at it.

First, how to add new task to ready-list (to the list that tell which task  is 

to be executed next):

Tasks are grouped. There are 8 tasks in each group.

First info (tells if some task in that group is ready to be executed) is in the  

variable called

OSRdyGrp

If some task in that group is ready, sets group bit to 1.



Then, correspondent bit is set on in table:

OSRdyTbl[8].

Here is the table (value refers to task id (now also task priority):



Here is the code that add new task to ready list (code is part of function 
OSSched() ):

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];
OSRdyGrp |= OSMapTbl[p >> 3];

In masking OS uses a ROM table called OSMapTbl[8].  

Table is used when adding a new task to ready list.



Let's simulate that 
procedure! Task id could be 20 (is a priority, too).

We have this code (taken from scheduling function):  OSRdyGrp |= OSMapTbl[p >> 3];

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];

Our task is the first one now.

OSRdyGrp = OSRdyGrp | OSMapTbl[p >> 3];

OSRdyGrp is 0, because there are no tasks…0 0 0 0 0 0 0 0

Let's handle now this  

OSMapTbl[p >> 3];



ID and p is 20 (we decided that earlier).  20 in 

binary format is 00010100

We shift that queue to the right 3 times and get 00000010 (that is 2).  SO, 

we refer to OSMapTbl[2]

In that position we have 0000 0100

SO,

OSRdyGrp = 00000000 | 00000100

00000000
00000100
00000100  (OR, |)
OSRdyGrp (result)



Thus OSRdyGrp = 00000100

Then we have to update OSRdyTbl

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];
P >> 3 was 00000010 (2) (from previous code).  AND then

OSMapTbl[p & 0x07]  First: what is p & 0x07  P is 2 = 

00000010

0x07 is in hexadecimal format
In decimal format is it 7 and in binary format 00000111.

So p & 0x07 is  00000010

00000111 (AND; &)
00000010 => 2

ADN we get from OSMapTbl[]:  OSMapTbl[2] = 0000 0100



SO, we get
OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];  

OSRdyTbl[2] = OSRdyTbl[2] | OSMapTbl[2];

OSRdyTbl[2] is  

00000000

00000100 (|)

00000100

SO, 00000100 is OSRdyTbl[2]

Result is shown in this table:

OSRdyTbl[8] (now table shows task id:s (priorities):

7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 8

23 22 21 20 19 18 17 16

31 30 29 28 27 26 25 24

39 38 37 36 35 34 33 32

47 46 45 44 43 42 41 40

55 54 53 52 51 50 49 48

63 62 61 60 59 58 57 56



Situation was this before task 20:

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0



AND

OSRdyTbl[2] is 00000100

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Good, we have added a new task to ready-list and updated  

correspondent data structures.



May be task is to be executed by the processor and we have to remove  in 

from readylist and update data structures.

Code is

if ((OSRdyTbl [p>>3] &= ~ OSMapTbl[p & 0x07]) == 0);  

OSRdyGrp &= ~OSMapTbl[p >> 3];

OSRdyTbl [p>>3] is now 00000100  p & 

0x07 is 00000010 (2)

OSMapTbl[2] = 00000100
~ OSMapTbl[2] = 11111011  SO

OSRdyTbl [2] = OSRdyTbl [2] & ~ OSMapTbl[2]  

00000100

11111011 (and &)
00000000



SO, OSRdyTbl [2] is now 00000000

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0



Then we have to update

OSRdyGrp &= ~OSMapTbl[p >> 3];

OSRdyGrp is 00000100
~OSMapTbl[p >> 3] is 11111011

So we get:

OSRdyGrp = 00000100 & 11111011
00000100
11111011 (and &)
00000000

So

OSRdyGrp is now 00000000



If there are several tasks in the ready list, how to decide  

which task is given run time?

We use table
OSUnMapTbl[256]

We have to get the priority (now also task id) first:  y = 

OSUnMapTbl[OSRdyGrp];

x = OSUnMapTbl[OSRdyTbl[y]];  p = 

(y << 3) + x;



Here is the OSUnMapTbl:



Let's simulate this:
y = OSUnMapTbl[OSRdyGrp];
x = OSUnMapTbl[OSRdyTbl[y]];  

p = (y << 3) + x;

We have some tasks waiting in the readylist (9, 20 and 45):

7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 8

23 22 21 20 19 18 17 16

31 30 29 28 27 26 25 24

39 38 37 36 35 34 33 32

47 46 45 44 43 42 41 40

55 54 53 52 51 50 49 48

63 62 61 60 59 58 57 56



AND

0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 0

0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0



So, OSRdyGrp is now  

00100110

AND OSRdyTbl looks like this

0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 0

0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0



AND

y = OSUnMapTbl[OSRdyGrp];

x = OSUnMapTbl[OSRdyTbl[y]];  p 

= (y << 3) + x;

OSRdyGrp is 00100110 (38)  

SO,

Y = OSUnMapTbl[OSRdyGrp];  y 

= OSUnMapTbl[38];

Y = 1



x = OSUnMapTbl[OSRdyTbl[y]];  

OSRdyTbl[y] = OSRdyTbl[1]];  

OSRdyTbl[1] = 1
0 0 0 0 0 0 1 0

x = OSUnMapTbl[0];  x = 

0

p = (y << 3) + x  y 

<< 3 = 1000

p = 8 + 1 = 9.

Then OS starts CONTEXT SWITCH –function…

Try the code.

Read more
MicroC/OS-II: The Real Time Kernel
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